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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline . 
semiconductor device, which has little variance in it.s electrical 
characteristics, at a comparatively low temperature. 

SOLUTION: A polycrystalline semiconductor film is formed and thereafter, 

rare gas element ioiis are selectively .implanted, in only. the channel 

formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrstallized. 
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CbS^«2] s5fs#jes¥5^aA^ ^y->7> (s 

iH4) *iI>;5:<tt»lEJs|.^^(0— aiLTMVifcLP 

ia i-rssf*^ 1 nm 2 E«<^^^4s^gBos!iS^ 
ft. 

^xjcSl':t>dW«J>:7A (He) -f ^>-CW.S*«:'Rr 
ft. 

[ffjRJSS] flE'f^>i!£Axe(rT?T^3iSn^^g- 
0 19 c m-3SSeU: 1 x i 0 21 c in-3gSUtTT>r** 

it^ft. 
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<^SSa)S2i§^ft. 
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ft. 
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PCVDft) TJgfiJtTS. i*;{:itt©|^SKJlJcx^^->^ 
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[0 00 3] 
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X. u-if-^ftntatimmizMLx^^nii 
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(LPCVD&) trTfiotrt^n. jtroxgicxms 

tt^/->5> (S iH4) *i>;5:< ^:t)JS^s^f^^t:o-ffi 
t UTffi V»fc L P C y D 0 ss± «c#«aiKt u 

»C. jB:®ai©CT^SK*S«±«!:<D0. 
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FUO:^!^. h7>-;;;^^'T«X5y^'- 
[0 0 12] ^m<mj&^m-citw&±^mm (s 
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(HC I) , ffifSJ (HNO3) , (HF) @0D7lc» 

sg. Wi.^^\tmj^ii'sm<tA<.m7K (H2O2) ise* (H2 

-T) . igS;(h)&i;rt:7Kjil;lc<!:$e;K^OS-3-SE (.mSt&yk. 
jgTlciK-r) . SiKt^SttttTk (H2O) tcDg-g- 

(NH3) tK^M-^, T>^-7tigK<b!kSl7Kt«7lc 

• ( 1 - l )-Tir-h >^wer K>ift?t- (:g-»^IW^) 
... .( Q jCSS*^ 6. 3 O.TCSfiT 1 ^fmSLi^ 6 1 0 ^^mSL) 

(1-2) x3'y-;v«<07';U3-;u»c?? (^fiSt^Bft 

^) 

( 0 "CMd^ 6 3 0 ■CgST' 1 i^-mmH" 6 10 
(1-3) SfiTKtt^t (yh>, TJPn-;!.!^) 
( 0 XMStTb-^ 6 3 0 -CSST 1 ^^fiSA^ 6 10 imSD 
(2) 

(2-1) 7 >'E-7i^n(.Vi^ (^mm^) 

(5 o'csa[75^6 1 0 onmsL-r^i^m&ii'^^ i o^^s 

S[) 

(2-2) nTKVil^ (.7>=E-7^) 

(ot:M7i^6 5 d'cssT ii^ss*>6 1 o^m&) 

(3) 

( 3 - 1 ) mm^^^i^ (^si^) 

(5 Ot:SS7b»6 1 0 0'CSS-i?l^j-SS7l»6 1 Oi^S 
SI) 

( 3 - 2 ) m7kve» osftKim*) 

(O-CMd^es 0'CSS-Cli^gSd»6 1 O^^SS) 
(3-3) igSEi^TK^t?^ (^Sl^) 
( 5 0'C@sfd^6 10 0 -CSaT 1 ^)-@S[*^6 10 5^© 
SO 

(3-4) JtTKJftfl* (^Kim*) 

(0"C«7i»6 5 0'CSS-Cl^^SSd^6 1 0^m&) 

(4) sefi^rkjiiii^ 

(4 - 1 ) ^SStKSSJ^* (K<l:Kg®i^5£at«!ftJR 
S®©*Sli|5jSfl:) 
(0*CaS*»6 3 0t;gSTli>SSd»6 1 O^mSD 
( 4 - 2 ) (^SIW^S) 
( 0 "CgSd^ 6 3 OncSST I ^SSd^ 6 10 ^gS) 



m.m^^f^^xm<^ntnz7 )iti u !ft?t7^stiK?jfe?^$ 
< ^wt tnAffim^m (^<i:*stiK7K»^Bt) • iz^m 

^^1&t7>=e-7^<D7JVtl'J^l^1&t<0U^1&>&m 

ft;7>^> (NH4F) 7K^rS34<#x.6n^. 
CO 0 I 5] ±MOgt-^<i:fiiScOi657KlC'(5-?)gtt»giiL*« 

S*ES<0¥^K*iSg(CJ«fS$ni.i«^5i«*^6»i. • 
^§©I^Tt>^#C®Efl:^giffl««a (LPCVDS) 

S«lcS»ffc;4li-^^wf^^SB^<-^tc. iS-felc (S 
<<!:fc2B?W@Se^l^a ^««l|g^gF^Cift{iSn-5 

/hiUT. *IB^igTS^6gjcf#6n-5)gS14¥^K 
*i5jWSTl.^:*:#^ciBa«iA>6«lj«$ti-5«lc-rs3^ 

S X I 0-7To r Tmm&.TtLm^^^&X\ A<*:B<Jtc 
«fiXffia'N(OSB^SBd»6<^?iSS5S*<. 2t5*LXtS« 
!5^6roa:^:yxi^-5fta (^J^«3 0 Ommx 3 0 Om 
mo:^?7;^S« 1 7ttTg;*:SJ?:^Xi^StES(i 1 x 1 0 -2 
(seem) SS) <Diri^<D-mm&,T (5fecofisjjcIiJ-5 
<l:Sg^a5A^6©iia35»J4 1 x 1 0 -3 (seem) S 

*&«$^i:v»*^6T*-5. Klf«;5:igB^Si£E<t^^ffl 

T, fiSa»^IC»Jt5gfSUSS[;i< 1 0 0 s c c m^'mT o 
r r I 0 0 s c e mfixMStcSSLfcSfJC 

f#6n^¥SjE;^?iUmTo r r iatsa^gvilS) MS. 

&L±(Dmfsjii^^^Lxm^^t)mizm^tx?>. w^l 

P^T. +^i-!^tftit^Sg$n/iS«*^6<^*:^<^fla,-<?:^Sif 

CO 0 1 6] m0mxms,n(n^'^{$.m'S:im-r^iz 
Ji, <&E<l:ii*affliiaSHic-%Jt«Sll7%iB*^6roiiJa 
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mm (ql) cD^>'->7>iSEa (Qsih) \zn-t^it (r 

•&fcJ*a:6Ja:V». Gt05»»8ilS*« lxiO-3 (sec 

m) ^cDMrolg-^. t/->7>Si!gfd: 1 0 0 s c cm 

^SU*»60»SHiSS (Ql) SSetT«Cfi!toT*^6i|^SS 

msfg (Ql) tmms.(D7m-uw,^. ^s^d^e 
*2SSLTfc. ^il5A»e©iiatSt» (Ql) ro^y->7 

>m& (QsiH) C^T-Stt (R = QL.-'QsiH) 
ppmSSeAT (RSI 0-5) tTtte, itS^^afc^l^ 

< 1 1> 1 0 1 7 c m-3sa£lT (IIIS« 1 0 1 6 
P< 1 OaTx 1 0-31 To r r 
a = 0. OSt-' 

^^ttl 0-4To r rSSetTd^ffSK. 5 6 0*C 

ms.<Dm\z\ti o-3to r rmse^T, 5 8 ox:(om\z 

itl 0-2To r rmm&LTt, SS7>«2 0*C(£TT-5S 

JilSSff ©t8?BS*CF+^J-T^-5 1 (^J^KR = Q l^^ 
QSiH>lO-5) . )mib^igimS\ZMS.l^ftT^m^fa. 

m^mm±izn^Lx^moi^^mt$SLrsxti:mK m 

-7to r TmMSi.yt.^-:>xmft\>^) . ±<m\:m.m.x 
msLm.\t/\^^<^^. m'&n%wk^m^^^^'<^^ik\z 

^r5>fiflKSS (r=Ql- QsiH^ 1 0"^) ^m^^x, s 



SBoSttS (iEII^«i;^h7>>^>^^'OV-;^ • KU-f 

CO 0 1 7] ±.m<r)mikmzmjL. lpcvdsicts 

a¥^K*f#-5i::{a. Sfri£c9«^sSL P C vd^s ' 
5> (S iH4) *SJSfge^*:0-aii^T#iSa¥?i^ 

miiimr^. z.rL\t^m.^^Mt<ti-^t Lx^i-s e o o 

afifiT (TC) tLPCVDSBf^Oigffii^P (Tor 
r) ttt. 

(iCl) 

«SSSd«S X 1 0-7to r r SSWT <»: . ^ 

«S«<i:i^;/7-C^a^^»:M^^t«-r-5^7)tffFS?S: 

[0 0 18] W«irLTJJi#<*:KJgfi£lg{rTJgfiX$n 
fc#^a4^#<«i:]KlZ^&;^f;^7r^'f :i->$:aAUT, )iSa 

7;Hi'> (Ar) -r:l->gcV»ia'MJ'::7A (He) -1':t 
>, Xti^^> (Ne) 'f:t>^C0*:*fX7eg*W^ b 

\>\ acmoTt^itit^d^izi^miifiiox^^t'izms 

rm^m-i^m^fsjzifj^'o^^r^^izfsir), ^^m^m 
Rurmzfs:^. ^ii7,jimmiTi^m^miB.mizmm. 

-5 <!: (^m. tSS*«a ticOT^^ iZ^saK^fiSS 
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ens. «^x5£3g3J*'^';•:7A-c^n^^, ^^m<m\zn 

(0 0 19] 7)V:i>^(n^i3:x,ym'f:t>ti^m^m 

Toa^csss mm'p'L-izm^^mm) *t2 x i o iSc 

m-3@fieA± 1 X 1 0 21 c m-3gSUiTtfi)t^«IC-r 
2 X 1 0 19 c m-3gSU4±»iSST}T^ji«6H. # 

-5. I X I o^Um-^mBi&rF<on^}L^^m. 

ft<!:UTttMS4''il'<C»ttSS5[*<5 x i O I9cin-3S 
6 3 X 1 0 20 c m-3@SC^TS-5. 

[0 0 2 0] iT'6iisn«*^X7c3R'f 

r)(o^m$.i}i^him^^^ ^ ^ri^m.hmm\zt&ikm. 

1 0nni± 1 0 nmrttC3fe-5J:-5»C-f :t>aAXS4?T 
CO 0 2 1] *;9;^7c5g-f ^>(i^i^^^K±«i:»C-« 

\zm\znm^'^^m.(r>r' v > ^ ;wgfi!t^igtt is. 5 

<*:^?«f®i2*^r. 0 4 A>:4 BtT!±5^-r>^;W^ 

7.7m^-t>ii^mx-^t\^m.mt^m^m.<D[^xmzy 

;9;^7cS'f ^>^^m^m±mz-^\zriiE>]Ltst^m- 
wm±<k-Q-¥k\zm^m:sm.rj'S/p\^, ±mz:K^f3.& 

^iz&^mzmiJ7,7tfii^ ^> «:aA-r-5 i. ttogR^a 



•5. -ero-:;^-^^ :i->SA^®K»c^$nt^-esK 

©aA$n;?:m«f4MiZ20D#.eB^$SSfitfi0DSt L 

ma 1 0 m.^ s sgtfs 0 , issmmt u-if-mst^ 

frlCJ^^UT 1 0 0 nmgS*»e) 4 0 0 nm@i?«hSt5-5 
CDT. leaw^S^fi 1 ;i mS^*^ 6 4 y mSS t 
'f*>aA$nfc«l«W£*l«mSSA^ 
5 4 mgS/5W :i->SA^aHIg»ca*>n3t^MS**» 

K >:^i^ii$.^^SiSftfc^^«. ^izf^^>^)Vi&^m 

igL0:>'P^mz—m(D^tf3i^. 04C«Ht©«^S«St 

itB^m.^'S:n'f':z\im?l73m^^^tz^^fi<S.Tiyi^ 
figs A«S -3 /tM^ti^fe ro^ft: 1:1^ — Jr-f ^ >ftA 

(0 0 2 21 ^B^B«j;5:'1'5j->^AXS€:fT5K50?^-V> 
*;i^fi5t^i|? (0 4 A) t^m»$^mf^emT&oi^^ 
>*;HBfi£«® (0 4 B) i:.'>«^StC-gfeLTgntf5=- 

0 Ommx 5 0 Omml<v:{S5 5 Ommx 6 5 Ommi 
X7-ti0. 3 wmaS-^cOT, j£i^^taSiSi«#S»€: 
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(0 0 2 3] L/T-f :i->aAX@-C$SS<^SS«:« 

l,t^±y>^m (XeC 1) x:1-->-7l/-if-3t (JKS 
3 0 8nm) ■^i7UyH>^^ (K r F) x*->^P- 
■tf— (&fi2 4 8 nm) #*W^»6n•5. 
[0 0 2 4] — jSJC*aK*3¥<«R'voU-if-,««-C 

(0 5) . HP^rastW— tF-x:^;i.4i-gJ[*<§ir 

x:^^;u^-ssTSst^jr#MS«s*<f# 

ffl. scXBB|^x:^;i/^-sffi7S?=ift-rrT,^^ic8aMa 

T-6©A«S®®ax*;W:^:-ffiK (Esm) t, llt©X^ 
wBf ic^aM o*d*^IK-r 

X.^)V^-^BS. (Ecm) Jlt<©X:^i;P4=-gSCDB#lC 

^mizfs.^. '^^xn±^i&3i^))^^-s& (Ecm) 

CO 0 2 5] ^m9tm<nm&^^^m^m.M0a:m\zx. 
mm6(}T}Sit±mi^- ir -r ^ >aA $ n^^ii^jsjcx 

:?i;P4=-gS^EcRTS:^r«i:. EcR<Ofii«S^©^^ 
[0 0 2 6] vEcM-Esjj) ^1«lc-*-EsM<EcR< (E 

CM- Esm) xuhc+esm 

kLC=0- 8 5 



kHC=0. 9 7 

;i^^-gST. EsM<i^®'3<=^">&ASn/:::JJ^^<*:K 
©S®5gi«X*;W^-SST*S. Ilt0^^3t»4fiatt 

^i^^mj^fiSllSTCD U-1f-X:^;|.4i-gg E crS:# 
^Sfflx^;u4=— SS© 8 5 9 7 ?6wr^{riasT 

%mMi^i9 7 %mss.t>ii'—*f-mnzxmm 

T-S^Sr^i^L-Tli^. tf-X*;W^-SSEcR=& 
^HTkcR* 

ECR= (Ecm-Esm) ^kcR+EsM 

kLC<kCR<kHC 
kLC=0. 8 5 
kHe= 0- 9 7 

ilESfcLiEStlS. HP^kcRsrO. 8 5SS?i»6.0, 9 

7ms.izLxu—*f-^msi^mri:. ^^ma^siicom^ 

n^mizfSi^. jaso:*:^viiBsjas:f#-5ici3:EcRttas 
jfe-spso EcMf-i£<'^**^^n, -eni5S[{ckcR«ai*5 

SSCD:t-y-T^«)6n^^. kCR^O. 9 7SSiO 
i:¥il?<*:KtsmMa*a IC A ^ TttS v 

k CR«I5SW 0 . 9 5 ^SgSEiTA^Jf ^ L ( k hc 
= 0. 9 5) . XSi?.'Uiff1±«:5illirf#^;rJSkcR«SI 
MWICO. 8 9@StU±<i:-r-5 (kLC=0. 89).^ 
lltMa<kl^¥%<$:ffit<9l^-ii!i.^«: 2 0 im€dE(^± 8 0 [El 

TTTfi-ntf l/-if-SSn: tC<*-5®3!?n^^(tSlSA « 
-5. 

[0 0 2 7] mMmi) 36 (a) - (e) «MOS 

mjim^mmx^Lyt^x^^. 7^mm&i i xit&ns. i 

0 1 iLT:^7XWg.-SSJ[d*7 5 0 *C co^a<t:« 5 X 

:*:#SIS«I^P.1fcfl,'5:i'\ ^rs« 1 0 1 ±»CT«!!«S 
JS 1 0 2 ifit-oSfllSi^S^liaT-S. S«A^^5SfitC 

SLT^SVi. *|U!6^J 1 1 0 lilcy^XT 

<k^tiffl««S ( P E C V D&) -CSrtSiSIKSr 2 0 0 



) 



fiECR-PECVD lZT&tT<0imS^t^irm9l^tl 

fc. 

[0 0 2 8] 

*y >'7> (S i H4) M2 • • • 6 d s c cm 
WtM (O2) SfS • • • 1 0 0 s c c m 
£:h • • • 2. 4 OmTo r r 

(2. 4 5GHz) ffi^ • • • 2 2 SOW 
^•Bnaig •••875Gauss 
• • • 1 0 0*0 

fiiagi^m ... 4 0^ 

[ 0 0 2 9 J ( 1 ) s^KSSft ictt-s-f y t:;i.7;i' 

(2 713, S^m 
(2) gig/tyj>y5 nfe:^^v$ic-^ (27x, 5i> 

-<3)-T>=e:^Tm^'Si^ (BOX:, S^fSi) 

(4) simA:r'j>y$n^7iciit^* (27*0, s^i- 

(5) BSKiSTKtSti* (9 7r, 5:5i-rBl) 

(6) S5gAr'J>i^Sn>i«7K^ft2^ (2 7t:, 5^ 
W) 

(7) m^m^^ c^wtmti. 6 7%) (2 

713, 2 OI^K) 

(8) Siil/'(:rU>i^$nyiJ$7Kft5^ (2 7'C. 5^ 

m) 

nfcTK!i«aua±i:Ki±#^s5i^K* l p c vd^ji 

T 5 0 n mm&nmmKiimLft. ±E 8 #B<Z)>Wc«c 

[0 0 3 01 LPCVDSSfi^J^y h • 

4 0 0 0 cm2T:r5. fiaR^tC5^^lt*S:«cS^SvjIS« 
1 2 0 s c cm/'mTo r rT^-o. HaSSJiS 6 0 

js^s;»^$n/^. ^isii^€(^s<4i. Sfi[;)f|ftf3$n 

(He) $2 0 0 (seem) i:$6SE**9 9. 9 9 9 9 
JSEt±«)*S (H2) *1 0 0 (seem) m-XU & 

mM(D&-f) i,tm2. smTorr \z^ttt\tt. ^jmsm. 

X 1 0-6To r T /m i nT^o^S»6. fi)t®S'^©IS 

Qtl (s c cm) = 2 7 3. I 5 (K) ,'8 3 3. 1 5 
(K) X 5. 2 X 1 0-6 (To r r . m i n) ,-'7 6 O 
(Torr)xi84. 5xio3(c m3) 



^^2001-210828 

= 4 . 14X1 0 -4 (seem) 

T^S. S»;^XT^«$IS9 9. 9 9 996Ui±©:&y 
->7> (S i H4) lil 0 0 s e cm<hm&X'^i^m.\Z 

/•>9>©tt (Qtl- 'QsiH) tt4. 14X10-6tfilt 

i). st^r. msits (Ql) ro^y v-^>tfif« 

<QSiH) C«-r*tt (R = QL.'QSiH) '44. 14p 

¥ffi^#T3. 3 X 1 0-7to r r-T^g-^fc. #Sa5i 
mWmTm\Ztk»^5J^-^P^E.fl'.tR^0. 9mTor 
rTTS-O. lt<0^#TT5i3gBIOti«M»40. 7nm 
/minT^S. (^^mj^fiitXmt^T) . ' 
CO 0 3 1] ^»C-1'^>ffiAXm<i:LT, ^SS^i^ 

■m i 0 3-flD?^r >-*;i'.m^*3t 1 0 s 

0 6lZT)i'd>^:t>l 0 7t:mXi^ft me a) . -f 
:^->t9EA«SK1 0 4i:LTfSJ9^*n nmnyyfhU 
v'T.hSfflt^fc. j£^^«^ijSI{±l. OtfmT?*^. T 
;HJ>-f (40a r +) ttJDax^;W^— 4 0 k e V 
T. 5 X 1 0 H c m-2co h'-X«T^^Mtrfr5i2./i/ 

0 9. 6nm©¥S<*M1'Jca6. ^i<D?ftS4'.^-if®S 
S»iR.-5- 1 . 2X10 20c m-3T?®-&. MIf -5 UT^4C» 

mSLlOBt.(t\.1t (-f *>ftAXSJi5T) . 
[0 0 3 2] 1':t>ftAXSi&l7?*lC-r ^>&A«SK 

siLT, mw^^z7}vzs>^:^>>^x-^tvkm.mmz 
^■tjymm (xec d rox+->v - u— tf— jt^ss 

ItL. ^SlSMSrk^jtiifc. U— !7-;Jtl4'§3 5 0 « 
mTS$ I 5 cmCDi^t*i(cm7t$n. ^(Dfm.(r>^%'& 
WMmz2. 5 %rf-p<|g::^f6](-r 6 UT, ^±€r^^ 

Sli3 8 5mJ • em-2-cWt>fc. sHJS^sj HCTd£M 

nfcS 0 nmO^}i©<*:Koag®<D;^$^iH$-«±-5X^ 
;P4^-SSEsM«l 2 0mJ • cm-"- TWO. 
S-ti-Sx:^;i':^£-SSEcM»44 0 OmJ ♦ cm-2T«-o 
ft. a!r7T!ai*x4i;i.^£-SSro3 3 5mJ . em-2tt 
kCROO. 9 4,6€.^-*L. ¥j^<*mwMJ?:^fS]IC»L 

0 9 ^giLit ^m^^^^m<^mm5^^:m^iT) m e 

b) . 

[0 0 3 3] 'Aiz/^9-->cfmj:ti\ft^m{$-m(^Si 

1 0 9S:ap««;Kfl:5iSKl 1 0*ECR-PECV 



(10) 
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fib. KYkJiSgKliaroiESftlCliECR-PECVDS 

[0 0 3 4] SE^ (O2) SifS • • • 1 0 0 s c c m 
EE:h • • • 1. 8 SmTo r r 
T'firDjg (2. 4 5 GHz) ffl^ • • • 2 0 0 OW 

• ' - STSGauss 
WS.&St • - - 1 oot: 

immtsi • • • 2 4g> 

CO 0 3 51 ?l€air»T^SaKlC&Oy-K«gl 1 
Sfi 1 5 O'CTWofc. :4?IIJg^J 1 Ifti 7 5 0 nmOK 

iPs#T-5o«itra^'>^')P (Ta) cry- ma* 

i^-k7'^'-t;a:SJF«#l-i'^> 1 1 2 4?T^ji*, V- 
X • KW>««1 1 3t^-^'>:*-;WBfiJt««l 1 4Sr 

Xi'tf^ST'SBSCttPMOS h7>v7.^a5*7;U5 
z:!>A (A I) Sffi-C«o/t±-C. ^fii»i7mtVXA 
llgcfJC5 96CD5SS-e^&»?$n>5:7:i-Xt-f> (PH3) 

«:So^. ais^ff 8 0 k vlcT*^^#^;(^2fe-^:^->s 

7X1 0»Scm-2©i8fi-t?NMOS h7>z?X^<0'J- 
X • KU-f >«lgtlClT-fejiA/^*. S5CflCPMOS h7> 
1^7.9 * f^Sr -SKC « N M O S K 5 > -x;^ gR ^ 7 ;i' 
an-^zA (A I) aflSTa-3fc±-C, ^M'^7CiSl«i:UT 
TKS^IZSSgOjgSET^SRSnfti-yd?^^ (B2H6) & 
sex. JDiSmfiE 8 0 k V lrT7KSI€:#^m-^ 5 
X 1 pl5cm-2wJSJETPMOS H7>v'X5'CDV-;:^ 

^»^OS«Sktt3 0 CCT**. 

CO 0 3 6] ^^ClCPECVDtt-CTEOS (S i - (O 
CH2CH3) 4) i»3S€rMJs^gl<*<bLT, S«SJ[3 

0 0-CTSfyiigeuisi 1 5^it»L/^. ismt9mt=- 

T. SSt^HflT3 5 OrCT2^MO!^S*«gU 
TSffiaSS: 1 8 (i'Ct.\^-Z7)V^—^L.^mk\^. BE 



«(1 I ^^il^m^X%}Si^^^m.imm.-k. (B6 
e) . 

CO 0 3 7] C©«{rbTfPfi!tUfcSK¥^Sg03e 

fit^ig^wS^acWglS^* 1 OumT, ^S»4Siai::T 
fTt>nft:. NMOS h7>v'X5'OVd s = 8 VlcJ^tt 
SfSfD^i«J;03}«ii>/;:^aSw¥l^ffl±S«Nlgti2 2 
8±2 cm2 • V-l • s-'l^O. IB<B«ffi«3. 2 9 

3±o. 2 0 4 V. -y-:rxu— v-i*!^— ;uK • x-oy 

«0. 4 0 5±0. 0 0 8 V-l?rofc. X, PMOS h 

=y>-^7.9(nvA s=-8 vc^^^t«^alD^s«±r)^^^> 

ft^mStii? 6 ±4 cm2 • V-l • s D. ES^S'S 
£Ett-3. 4 7 0±0. 2 3 7 V. — ■J'a.^- 

;Uh' • >5^tiO. 3 2 9 ±0. 0 17VTWofe. 

<, m^^¥m<^i^mAii^-{zsm$nxmrc. mz^ 

LT«£*S^ST*aH5i«K«rltaLTX e C 1 x4^-> 

X^'OTStaS** 1 1 2 ± 2 5 c m2 . v-l • s -1, IS9M 
SJE*t3. 9 0 8±0. 4 2 1 V, -y-^^XV— v'i*:— 
-X-f >y*<0. 5 8 7±0. 0 9 6V-C, PMO 
S K7>-^:^^0^glig/-J«4 1 ± 1 0 cm2 • V-> • s 

ESfliQiE75<-4. 5 0 5±0. 9 4 6 V. U 
— i^3.Ti^—}V\:i-X-i>ifi}^0. 492±0. 074V 
TT^-^/t. C©«»l;*im-r«lw*^?gc&-5.iNS<i:Pa 

^g{l*?ia^;y^x»iS€:<sE^ L^iS«SXSlcT, 

CO 0 3 8] 
CHErolSm^iKH^] 

cia 1 ] ^m^o^mm^tm 

[0 2] corns ^KBgLfca. 

[0 3] :m.w^<r>m.m.^vim\^tM. 

[04] 4:@%I^O!^S^fit|SL/^0. 
[05] U — tf — salt Wffl L Zi0. 
[0 6 ] *@»IBOSaisXS* U/i0. 

1 0 I • • 

10 2- • • Tte^^ 

10 3- • • #^a^^<$:jm 



(It) 



4ti820Ol-2lO82S 



10 4- 




1 


1 1 • • 


• y- h«M 


10 5- 




1 


1 2 • • 




10 6- 




1 


I 3 • • 




1 Q 7 • 




1 


1 4 • • 




10 8- 




1 


I 5 • • 




10 9- 




1 


1 6 ♦ • 




110- 











[0 2] 



t 
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[^3] 



[0 4] 



~T ^ 



t 







• ■ ^ 



-c^ — 



■7^ 



•VTT 



— ^ — 
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me] 



i/» IM 



101 



; ie» 



■II 




F5^-A(#%) 5F052 AA02 BB07 CA04 DAOl DB02 
EAll FA05 J AO I 
5F110 AA08 Ml 7 CC02 DDOl DD02 
DD03 DD05 DD07 DDI 2 DDI 3 
DDI 4 DDI 7 EE04 EE44 FF02 
FF09 FF25 FF31 CCOl CG02 
GC13 GC25 GC28 GC47 GC57 
HJOl HJ13 HJ23 HL03 HL23 
PrN04 NN23 NN35 PP03 PF04 
PP15 PP23 PP33 QQli 



